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In the title molecule, C24H 16 C1 2 N 2 0, the dihedral angles 
between the pyrazole ring and its N- and C-bonded phenyl 
rings are 7.06 (10) and 53.15 (10)°, respectively. The dihedral 
angle between the two pendant rings is 52.32 (10)°. The 
molecule exists in a trans conformation with respect to the 
acyclic C=C bond. In the crystal, inversion dimers occur in 
which each molecule is linked to the other by two C— H- ■ O 
hydrogen bonds to the same acceptor O atom. There are also 
short Q- ■ CI contacts [3.3492 (9) A] and C-H- ■ -n inter- 
actions. 



Related literature 

For general background to and the biological activity of 
pyrazoles, see: Patel et al. (2004); Isloor et al. (2009); Vijesh et 
al. (2010); Sharma et al. (2010); Rostom et al. (2003); Ghorab et 
al. (2010); Amnekar & Bhusari (2010). For hydrogen-bond 
motifs, see: Bernstein et al. (1995). For standard bond-length 
data, see: Allen et al. (1987). 



Experimental 

Crystal data 

C 24 H 16 C1 2 N 2 0 
M, = 419.29 
Triclinic, PI 
a = 9.6185 (8) A 
b = 10.6596 (9) A 
c = 11.8537 (10) A 
a = 67.377 (2)° 
P = 75.777 (1)° 

Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r mi „ = 0.904, r maI = 0.973 

Refinement 

R[F 2 > 2a(F 2 )] = 0.043 

wR(F 2 ) = 0.134 

S = 1.04 

6053 reflections 



y = 69.934 (2)° 

V = 1044.64 (15) A 3 

Z = 2 

Mo Ka radiation 
jtt = 0.33 mm -1 
T = 296 K 

0.31 x 0.21 x 0.08 mm 



22059 measured reflections 
6053 independent reflections 
3980 reflections with / > 2cr(/) 
R„, = 0.027 



262 parameters 

H-atom parameters constrained 
A/w = 0.22 e A~ 3 
Ap mi „ = -0.27 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C19-C24 and C13-C18 benzene rings, 
respectively. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C11-H1L4-01' 


0.93 


2.30 


3.230 (2) 


174 


C20-H20/1- ■ Ol 1 


0.93 


2.59 


3.509 (3) 


168 


C2-H2A- ■ Cgl" 


0.93 


2.75 


3.585 (2) 


149 


C23-H23A---Cg2 iil 


0.93 


2.90 


3.655 (2) 


140 



Symmetry codes: (i) — .v. — y + 1, — z + 2; (ii) 
-X + 1, -y + 2, -z + Z. 



-x + l, -y + l,-z+Z\ (iii) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Acta Cryst. (2011). E67, o3102-o3103 [ doi:10.1107/S1600536811044382 ] 
(£)-l-(2,4-Dichlorophenyl)-3-(l,3-diphenyl-l//-pyrazol-4-yl)prop-2-en-l-one 

H. -K. Fun, C. K. Quah, S. Malladi, A. M. Moor and K. N. Shivananda 

Comment 

Pyrazoles are novel class of heterocyclic compounds possessing wide variety of application in the agrochemical and phar- 
maceutical industries (Patel etal, 2004). Derivatives of pyrazoles are found to show good antibacterial (Isloor et al. , 2009; 
Vijesh et al, 2010), anti-inflammatory (Sharma et al, 2010), analgesic (Rostom et al, 2003), anticancer, radioprotective 
(Ghorab etal, 2010) and anti-convulsant activity (Amnekar & Bhusari, 2010). Prompted by the diverse activities of pyrazole 
derivatives, we have synthesized the title compound to study its crystal structure. 

In the title molecule (Fig. 1), the phenyl (C1-C6) ring and the two benzene (CI 3 -CI 8 and C19-C24) rings form dihedral 
angles of 64.29 (9), 53.15 (10) and 7.06 (10)°, respectively, with the pyrazole ring (N1/N2/C10-C12). The phenyl ring also 
forms dihedral angles of 65.06 (10) and 67.80 (10)° with the two benzene rings (C13-C18 and C19-C24), respectively. 
The benzene rings form a dihedral angle of 52.32 (10)°. The title molecule exists in trans conformation with respect to the 
acyclic C8=C9 bond [bond length = 1.330 (2) A]. Bond lengths (Allen et al, 1987) and angles are within normal ranges. 
There is a short C12 - C12 contact (symmetry code : -x, 1-y, 1-z) with distance = 3.3492 (9) A which is shorter than the sum 
of van der Waals radii of the CI atoms. 

In the crystal (Fig. 2), molecules are linked into inversion dimers by intermolecular bifurcated Cll-HllA-Ol and 
C20-H20A - O1 acceptor bonds (Table 1), generating six-membered R^(6) ring motifs (Bernstein et al, 1995). The crystal 
structure is further consolidated by C2- H2A— Cgl and C23-H23A - Cg2 (Table 1) interactions, where Cgl and Cg2 are the 
centroids of C19-C24 and C13-C18 benzene rings, respectively. 

Experimental 

To a cold, stirred mixture of methanol (20 ml) and sodium hydroxide (12.09 mmol), 2,4-dichloroacetophenone (4.03 mmol) 
was added. The reaction mixture was stirred for 10 min. l,3-Diphenyl-lH-pyrazole-4-carbaldehyde (4.03 mmol) was added 
to this solution followed by tetrahydrofuran (30 ml). The solution was further stirred for 2 h at 273 K and then at room 
temperature for 5 h. It was then poured into ice cold water. The resulting solution was neutralized with Dil. HC1. The solid 
that separated was fdtered, washed with water, dried and crystallized from ethanol to yield colourless blocks of (I). Yield: 

I. 28 g, 76.19 %. M.p. : 406-408 K. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 A and C/i S0 (H) = 1.2 (7 eq (C). 
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Figures 




Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids for non-H atoms. 



Fig. 2. The crystal structure of the title compound, viewed along the a axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



-(2,4-Dichlorophenyl)-3-(1 ,3-diphenyl-1 H- pyrazol-4-yl)prop-2-en-1 -one 



Crystal data 

C24H16CI2N2O 
M r = 419.29 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.6185 (8) A 
b= 10.6596 (9) A 
c = 11.8537 (10) A 
a = 67.377 (2)° 
(3 = 75.777 (1)° 
y = 69.934 (2)° 

V= 1044.64(15) A 3 



Z = 2 

F(000) = 432 

D x = 1.333 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5364 reflections 

6 = 2.4-28.8° 

|i = 0.33 mm 1 

7=296K 

Block, colourless 

0.31 xO.21 x 0.08 mm 



Data collection 

Bruker SMART APEXII DUO CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.904, 7 max = 0.973 
22059 measured reflections 



6053 independent reflections 

3980 reflections with / > 2a(i) 
R int = 0.027 

6 m ax = 30.0°, e min =i.9° 

/i = -13->-13 

fc = -14->14 
/= 16^16 



Refinement 



Refinement on F 



Primary atom site location: structure-invariant direct 
methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0581P) 2 + 0.1623P] 
where P = {F 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap max = 0.22eA- 3 
Ap m i„ = -0.27 e A -3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.72422 (6) 


0.23879 (6) 


0.46250 (5) 


0.08035 (18) 


C12 


0.14184 (5) 


0.45480 (9) 


0.57917 (6) 


0.1019(3) 


Ol 


0.10827 (16) 


0.35212 (16) 


0.86276 (14) 


0.0787 (4) 


Nl 


0.22996 (13) 


0.84151 (14) 


1.00579 (11) 


0.0461 (3) 


N2 


0.35901 (14) 


0.86410 (14) 


0.93127 (12) 


0.0496 (3) 


CI 


0.4853 (2) 


0.3081 (2) 


0.76848 (16) 


0.0634 (5) 


H1A 


0.5039 


0.2962 


0.8459 


0.076* 


C2 


0.6034 (2) 


0.2677 (2) 


0.68476 (17) 


0.0677 (5) 


H2A 


0.7000 


0.2286 


0.7056 


0.081* 


C3 


0.57655 (18) 


0.28591 (17) 


0.57036 (15) 


0.0537 (4) 


C4 


0.43478 (18) 


0.34217 (18) 


0.53839 (16) 


0.0565 (4) 


H4A 


0.4175 


0.3541 


0.4606 


0.068* 


C5 


0.31849 (17) 


0.38071 (18) 


0.62408 (16) 


0.0526 (4) 


C6 


0.33961 (17) 


0.36581 (16) 


0.74104 (14) 


0.0470 (3) 


C7 


0.21224 (19) 


0.40361 (18) 


0.83561 (15) 


0.0536 (4) 


C8 


0.21287 (19) 


0.50151 (19) 


0.89386 (15) 


0.0570 (4) 


H8A 


0.1421 


0.5086 


0.9621 


0.068* 


C9 


0.30613 (17) 


0.58143 (16) 


0.85751 (13) 


0.0466 (3) 


H9A 


0.3819 


0.5680 


0.7937 


0.056* 


CIO 


0.30113 (16) 


0.68689 (16) 


0.90744 (13) 


0.0452 (3) 


Cll 


0.19295 (17) 


0.73726 (17) 


0.99304 (14) 


0.0481 (3) 


H11A 


0.1098 


0.7049 


1.0343 


0.058* 


C12 


0.40123 (16) 


0.77075 (16) 


0.87221 (14) 


0.0452 (3) 



Least-squares matrix: full 
R[F 2 > 2(7(7^)] = 0.043 
wR(F 2 ) = 0.134 
S= 1.04 

6053 reflections 
262 parameters 
0 restraints 
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Atomic displacement parameters 
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C24 


0.0642 (10) 


0.0610(10) 


0.0605 (10) 


-0.0121 (8) 


-0.0050 (8) 


-0.0297 (8) 



Geometric parameters (A, °) 




Cll— C3 


1.7369 (16) 


C12— C5 


1.7304 (16) 


Ol— C7 


1.2196(19) 


Nl— Cll 


1.346 (2) 


Nl— N2 


1.3718(17) 


Nl— C19 


1.4283 (19) 


N2— C12 


1.3282 (19) 


CI— C2 


1.378 (3) 


CI— C6 


1.388 (2) 


CI— H1A 


0.9300 


C2— C3 


1.370 (3) 


C2— H2A 


0.9300 


C3— C4 


1.371 (2) 


C4— C5 


1.378 (2) 


C4— H4A 


0.9300 


C5— C6 


1.391 (2) 


C6— C7 


1.501 (2) 


C7— C8 


1.458 (2) 


C8— C9 


1.330 (2) 


C8— H8A 


0.9300 


C9— C10 


1.441 (2) 


C9— H9A 


0.9300 


C10— Cll 


1.385 (2) 


C10— C12 


1.416 (2) 


Cll— Nl— N2 


111.74(12) 


Cll— Nl— C19 


128.80 (13) 


N2— Nl— C19 


119.42(13) 


CI 2— N2— Nl 


104.76 (12) 


C2— CI— C6 


122.13 (16) 


C2— CI— H1A 


118.9 


C6— CI— H1A 


118.9 


C3— C2— CI 


119.06(16) 


C3— C2— H2A 


120.5 


CI— C2— H2A 


120.5 


C2— C3— C4 


121.28(15) 


C2— C3— Cll 


119.79 (13) 


C4— C3— Cll 


118.92(13) 


C3— C4— C5 


118.53 (15) 


C3— C4— H4A 


120.7 



CU — H11A 


0.9300 


C12 — C13 


1 .474 (2) 


C13 — C14 


1.382 (2) 


C13 — C18 


1.385 (2) 


C14 — C15 


1.385 (3) 


C14 — H14A 


0.9300 


C15 — C16 


1.360 (3) 


C15 — H15A 


0.9300 


C16— C17 


1.362 (3) 


C16— H16A 


0.9300 


C17— C18 


1.384 (2) 


C17— H17A 


0.9300 


C18— H18A 


0.9300 


CI 9— C24 


1.377 (2) 


C19— C20 


1.379 (2) 


C20— C21 


1.388 (3) 


C20— H20A 


0.9300 


C21— C22 


1.368 (3) 


C21— H21A 


0.9300 


C22— C23 


1.371 (3) 


C22— H22A 


0.9300 


C23— C24 


1.384 (3) 


C23— H23A 


0.9300 


C24— H24A 


0.9300 


N2— C12— C13 


120.29 (14) 


C10— C12— C13 


127.91 (13) 


C14— C13— C18 


118.39(15) 


C14— C13— C12 


121.32(15) 


C18— C13— C12 


120.28 (15) 


C13— C14— C15 


119.99(19) 


C13— C14— H14A 


120.0 


C15— C14— H14A 


120.0 


C16— C15— C14 


121.0 (2) 


C16— C15— H15A 


119.5 


C14— C15— H15A 


119.5 


C15— C16— C17 


119.70(18) 


C15— C16— H16A 


120.1 


C17— C16— H16A 


120.1 


C16— C17— C18 


120.23 (19) 
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C5 — C4 — H4A 
C4 — C5 — C6 


120.7 

122.56 (14) 


C4 — C5 — C12 


117.16 (12) 


C6 — C5 — C12 


120.25 (12) 


CI — C6 — C5 


116.43 (14) 


CI — C6 — C7 


121.05 (14) 


C5 — C6 — C7 


122.46 (14) 


Ol — C7 — C8 


120.46 (15) 


Ol — C7 — C6 


119.38 (15) 


C8 — C7 — C6 


120.16 (14) 


C9 — C8 — C7 


125.46 (15) 


C9 — C8 — H8A 


117.3 


C7 — C8 — H8A 


117.3 


C8 — C9 — CIO 


126.31 (14) 


C8 — C9 — H9A 


116.8 


CIO — C9 — H9A 


116.8 


Cll — CIO — C12 


104.10 (13) 


n i pin pn 

ci i — ciu — cy 


no /to 
lzo.4o (14) 


pi o pi o PQ 

V 1 Z V 1 U V / 


1Z / .ZU ^13^ 


mi pi i pin 

IN 1 V 1 1 V 1 U 


1U / .OU \ \-J) 


Ml pi 1 1 1 1 1 A 
IN 1 V 1 1 1 1 1 Lf\ 


1 9A 9 
1ZD.Z 


p 1 f) p 11 UI 1 A 

v 1 U V- 1 1 1 1 1 Lr\ 


1 lf\ 9 
1ZO.Z 


M? P 1 1 P10 
IN Z V 1 Z V 1 U 


111 Qf) (\ o\ 
111 .OU \ \-J) 


Cll — Nl — N2 — C12 


-0.17 (16) 


C19 — Nl — N2 — C12 


177.93 (12) 


C6 — CI — C2 — C3 


0.5 (3) 


CI — C2 — C3 — C4 


-0.6 (3) 


CI — C2 — C3 — Cll 


178.80 (15) 


C2 — C3 — C4 — C5 


0.1 (3) 


Cll — C3 — C4 — C5 


-179.29 (13) 


C3 — C4 — C5 — C6 


0.5 (3) 


C3 — C4 — C5 — C12 


178.65 (14) 


C2 — CI — C6 — C5 


0.1 (3) 


C2 — CI — C6 — C7 


177.56 (17) 


C4 — C5 — C6 — CI 


-0.7 (3) 


C12 — C5 — C6 — CI 


-178.70 (14) 


C4 — C5 — C6 — C7 


-178.03 (16) 


C12 — C5 — C6 — C7 


3.9 (2) 


CI — C6 — C7 — Ol 


-123.5 (2) 


C5 — C6 — C7 — Ol 


53.8 (2) 


CI — C6 — C7 — C8 


56.8 (2) 


C5 — C6 — C7 — C8 


-125.95 (18) 


Ol — C7 — C8 — C9 


-168.14 (18) 


C6— C7— C8— C9 


11.6 (3) 


C7— C8— C9— CIO 


174.67 (16) 


C8— C9— CIO— Cll 


-7.0 (3) 


C8— C9— CIO— C12 


178.37 (17) 


N2— Nl— Cll— CIO 


0.35 (17) 


C19— Nl— Cll— CIO 


-177.52 (14) 



p i r p 1 *7 unA 
Clo — CI / — HI /A 


1 1 n n 

i iy.y 


Clo — CI / — rll /A 


1 1 n n 

ny.y 


pio p 1 "i 
CI / — Clo — C13 


1 on £0 Pi 7\ 

IzU.O / (1 /) 


P17 pi Q TT 1 O A 

CI / — Clo — HloA 


1 in 7 

i iy. / 


pi-l pio TT1QA 

C 1 3 — C 1 o — H 1 oA 


i m t 

i iy. / 


pi zi pin pon 
Cz4 — C 1 y — CzU 


1 on oo ( 1 c\ 
IzU.oz (ID) 


PO/I rio \ti 
Cz4 — Cly — IN 1 


i i n i£ (\ c\ 
1 iy.3o (ID) 


po/\ pin mi 
CzU — CIV — In 1 


iinoi c\ z \ 
liy.ol (ID) 


pin Pin P0 1 

C 1 y — CzU — Cz 1 


1 1 o /1 n\ 
llo.OO (iy) 


pin pin TJOA A 

C 1 y — CzU — HzU A 


1 on *7 
IzU. / 


pn pin inn a 
Cz 1 — CzU — HzU A 


1 on *7 
12U. / 


pn pti pir\ 
Czz — Cz 1 — CzU 


1 on o /"1"\ 
120.8 (2) 


pn pn i n i a 

Czz — Cz 1 — Hz 1 A 




p^ i\ pii ini * 
CzU — Cz 1 — rlz 1 A 


1 1 CI £. 

iiy.o 


PH pt) POI 

Cz 1 — Czz — Cz3 


12U.U2 (IV) 


PH PT) TJOO A 

Cz 1 — Czz — Hzz A 


12U.U 


POI PT) TJOO A 

Cz3 — Czz — HzzA 


12U.U 


P99 P91 CIA 

V^ZZ LZJ V.ZH- 


1 7n 7 f? - * 

1 ^Z. f 


C22 — C23 — H23A 


119.9 


C24 — C23 — H23A 


119.9 


C19 — C24 — C23 


119.49 (18) 


C19 — C24 — H24A 


120.3 


C23 — C24 — H24A 


120.3 


Ml \n pn pi •] 

IN 1 — JNz — Clz — CI 3 


1 on m ( 1 1\ 
— 1 /y.3U (13) 


pi i pin pn mo 
Cll — ClU — Clz — JNz 


n on /1 o\ 

u.zy (1 /) 


pn pi a pn mo 
cy — C I U — C I z — IN Z 


1 oc nc /1 /i\ 
1 /J.yj (14) 


pi i pin pn pn 
Cll — C 1 U — C 1 z — C 1 3 


1 on /ii p c\ 
1 /y.43 (ID) 


pn pm pn p i -> 
cy — C 1 U — C 1 z — C 1 3 


-4.9 (3) 


MO p 1 0 p 1 1 p 1 ,/i 

IN z — C 1 z — C 1 3 — C 1 4 


C7 O p-)\ 

— JZ.O (z ) 


p i n rn pn p i a 
C 1 U — C 1 z — C 1 3 — C 1 4 


1 OQ HQ /1 Q\ 

izo.uo (iy) 


MO pi 1 pi i pio 

IN z — C 1 z — C 1 3 — C 1 5 


1 o^ co /'i o~\ 
Izo.Dz (1 /) 


pi a pn pn pio 
ClU — Clz — C13 — Clo 


CO £ /o\ 
— DZ.O (Z) 


pi o pn p i a pic 
C 1 o — C 1 3 — C 1 4 — C 1 D 


n 1 /o\ 

0.1 (3) 


pn p n pn pi c 
C 1 z — C 1 3 — C 1 4 — C 1 j 


1 on /i a p o\ 
1 /y.44 (lo) 


pi"] P| y| pi f PU 

C 1 3 — C 1 4 — C 1 j — C 1 O 


-1.3 (4) 


p i /i pic pu pn 
C14 — ClD — Clo — CI / 


1 O 

1 .2 (4) 


pi c pu pn pio 
ClD — Clo — CI / — Clo 


n 1 /o\ 

0.1 (3) 


z" 1 1 & h pio pn 
C 1 0 — C 1 / — C 1 o — C 1 3 


-1.3 (3) 


p i /i pn pio pn 
C14 — C13 — Clo — CI / 


1 O (1\ 

1.2 (3) 


pn pi i pio pn 
Clz — C13 — Clo — CI / 


1 *70 1 *7 / 1 C\ 

—1 /o.l / (lo) 


pi i XT1 pm pi/i 
Cll — IN 1 — C 1 y — Cz4 


-1 /O.U3 (ID) 


mo m 1 pin r^"i a 
JNz — IN 1 — Ciy — Cz4 


& o /o\ 
O.Z (Z) 


pi 1 ivTi pin pin 

cii — in i — c i y — CzU 


c o /o\ 

5.2 (2) 


mo m 1 p 1 n pin 

N2 — N 1 — C19 — C20 


1 71 CI / 1 A\ 

-172.51 (14) 


C24— CI 9— C20— C21 


-1.1(3) 


Nl— CI 9— C20— C21 


177.64 (16) 


CI 9— C20— C21— C22 


0.0 (3) 


C20— C2 1 — C22— C23 


1.0 (3) 


C21— C22— C23— C24 


-1.0 (3) 
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C12— CIO— Cll— Nl -0.37(16) C20— C19— C24— C23 1.2(3) 

C9— CIO— Cll— Nl -175.96 (14) Nl— C19— C24— C23 -177.55 (16) 

Nl— N2— C12— CIO -0.08(16) C22— C23— C24— C19 -0.1(3) 

Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C19-C24 and C13-C18 benzene rings, respectively. 

D—H-A D — H H-A D-A D—H-A 

Cll— HllA-Ol 1 0.93 2.30 3.230 (2) 174 

C20— H20A-Ol i 0.93 2.59 3.509 (3) 168 

C2— H2A-Cgl ii 0.93 2.75 3.585 (2) 149 

C23— H23A-Cg2 m 0.93 2.90 3.655 (2) 140 

Symmetry codes: (i) -x, -y+l, -z+2; (ii) -x+l, ~y+l, -z+2; (iii) -x+\, -y+2, -z+2. 
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